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"Setting out from this hypothesis/7 Avogadro said, "it is apparent that we have the means of determining very easily the relative masses of the particles of substances obtainable in the gaseous state, and the relative number of these particles in compounds; for the ratios of the masses of the particles are then the same as those of the densities of the different gases at equal temperature and pressure, and the relative number of particles in a compound is given at once by the ratio of the volumes of the gases that form it. For example, since the numbers 1*10359 and 0-07321 express the densit es of the two gases oxygen and hydrogen compared to that of atmospheric air as unity, and the ratio of the two numbers consequently represents the ratio between the masses of equal volumes of these two gases, it will also represent, on our hypothesis, the ratio of the masses of their particles. Thus the mass of the particle of oxygen will be about 15 times that of the particle of hydrogen, or, more exactly, as 15*074 to 1. ... On the other hand, since we know that the ratio of the volumes of hydrogen and oxygen in the formation of water is 2 to 1, it follows that water results from the union of each particle of oxygen with two particles of hydrogen."
Avogaclro then states the difficulty which seemed to prevent the application of his hypothesis to compounds:
"... if in a compound one particle of one substance unites with two or more particles of another substance, the number of compound particles should remain the same as the number of particles of the first substance. Accordingly, on our hypothesis, when a gas combines with two or more "times its volume of another gas, the resulting compound, if gaseous, must have a volume equal to that of the first of these gases. Now, in general, this is not actually the case."
To remove this difficulty, Avogadro says:
"We suppose that the molecules of any simple gas whatever (that is, the particles which are at such a distance from each other that they cannot exercise their mutual action) are not formed of a solitary atom, but are made up of a certain number of these atoms united by attraction to form a single [molecule]; and, further, that when particles of another substance unite with the former to produce a compound particle, the molecule which should result splits up into two or more parts [or molecules] composed of half, quarter, etc., the number of atoms going to form the molecule of the first substance, combined with half, quarter, etc., the number of molscules of the second substance that ought to enter into combination with one molecule of the first subsatnce; ... so that the number of molecules of the compound becomes double, quadruple, etc., what it would have been if there had been no splitting up, and exactly what is necessary to satisfy the volume of the resulting gas. Thus, for example, the molecule of water will be composed of a half molecule of oxygen with one molecule, or, what is the same thing, two half-molecules of hydrogen."
molecule " in the Alembic Club's pamphlet; as Avogadro uses this term to mean what we now call an atom, I have made bold to substitute " atom " for " elementary molecule " in quotations from the translation in question.